and the gold neutral complexes [Au(dithiolene) 2 ] ∑ . 4 The magnetic properties of these salts are essentially controlled by the overlap interactions between radical species, from weak interactions favoring localized magnetic states within dimers or spin chains, 5 to stronger interactions allowing for metallic conductivity.
2,4a
Besides, as recently reviewed, 6 paramagnetic dithiolene complexes can also be considered as metallo-ligand toward Such a complex can potentially coordinate extra metal cations through combined coordination of the ether and thioether functions, with the latter taking part to the spin density distribution of the dithiolene complex. Note that this coordination function has been considered on analogous tetrathiafulvalene derivatives such as 2 only for alkali cations, 16,17 while coordination to paramagnetic metallic cations was never investigated.
We describe here the synthesis of the paramagnetic (S = 1 2 ) nickel complex 1, isolated as a tetrabutyl ammonium salt. Further reaction with nickel salts afforded a first example of coordination of 1 to an octahedral nickel dication through the combined ether and thioether moieties to afford a bimetallic (S = 1, S = 1 2 ), complex demonstrating the potential of such dithiolene complexes to act as metalloligands.
The preparation of the nickel complex (Scheme 1) relies on the base opening of the dithiocarbonate 3b, 18 obtained itself from the trithiocarbonate 3a. View Article Online / Journal Homepage / 2+ , as well as in its neutral state, adopts a common geometry of the nine-membered ring (Fig. 1) , with the oxygen atom pointing toward the centre of the molecule. Comparison of the intramolecular bond distances with those found in the oxidized 1 0 (Table 1) shows the anticipated evolutions, with the shortening of the Ni-S and S-C bonds, of antibonding character in the SOMO of such dithiolene radical anions, combined with the lengthening of the C C bond, associated with its bonding character in the dithiolene SOMO. The temperature dependence of the magnetic susceptibility of [Ni(DMF) 6 ](1) 2 (Fig. 2a) shows a Curie-Weiss type behavior, with a Curie constant of 2.00(1) K cm 3 mol -1 ,( a n dq =-0.33(1) K), corresponding to the contribution of two 1 -∑ radical anions (S = 1 2 ), without interaction with the [Ni(DMF) 6 ] 2+ species in octahedral environment (S = 1). EPR determination of the g value of 1 in its tetrabutyl ammonium salt gives g 1 = 2.069. It follows that the g valueforthe[Ni(DMF) 6 ] 2+ species amounts here to g Ni = 2.188, a value comparable to that usually observed for Ni(II)centresinan octahedral coordination sphere. + moiety is now coordinated to the 1 -∑ radical anion, with the coordination sphere of the NiCl(DMF) 2 + cation completed by the two sulfur atoms and the oxygen atom of the dithiolene fragment.
This salt provides the first example of coordination of such ether/thioether substituted dithiolene complexes with paramagnetic cations. The Ni 2+ cation is in an octahedral environment. Bond distances within the dithiolene metallacycles (Table 1) confirm the radical anion character, with a very weak disymmetrisation due to the NiCl + coordination. Note also that the recurrent conformation adopted by the flexible -(CH 2 ) 2 -O-(CH 2 ) 2 -a r m in the other complexes (Fig. 1) is modified here to allow for the Ni 2+ coordination with both the ether oxygen atom and the two thioether functions. Temperature dependence of cT (Fig. 2b) , ) and octahedral Ni 2+ (S = 1 with g Ni = 2.19). The cT product increases up to a maximum of 1.67 at 25 K before decreasing sharply, indicating the presence of a ferromagnetic interaction between the two centres. The isotropic interaction between S = 1andS = Best fit gives J/k = +10 cm -1 and J¢=-0.6 cm -1 (z = 4) and demonstrates that the direct coordination of the paramagnetic (S = 1) NiCl moiety through the combined ether and thioether functions allows for a sizeable ferromagnetic interaction with the dithiolene radical anion complex, through the coordination to its outer sulfur atoms. Note that this S = 3/2 ground state expected from the ferromagnetic coupling of the S = 1andS = 1/2 spin states of the Ni ion and the complex 1 should present a ZFS that could also explain the sharp decrease in the cT plot at low temperatures.
We are currently investigating other cations and crystallization media in order to favor the formation of extended chains, where a central metal atom would adopt a similar octahedral coordination but formed by two such ether/bis(thioether) functions. 
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